The joint evolution of mating system, floral traits and life history in Clarkia (Onagraceae): genetic constraints vs. independent evolution.
Genetic correlations caused by pleiotropy or linkage disequilibrium may influence the joint evolution of multiple traits as populations or taxa diverge. The evolutionary transition from outcrossing to selfing has occurred numerous times and is often accompanied by phenotypic and genetic changes in multiple traits such as flower size, pollen-ovule ratio, stigma and anther maturity and the age of reproductive maturity. Determining whether the recurring patterns of multitrait change are because of selection on each trait independently and/or the result of genetic correlations among traits can shed light on the mechanism that accounts for such convergence. Here, we evaluate whether floral traits are genetically correlated with each other and/or with whole-plant traits within- and between-populations and taxa. We report results from a greenhouse study conducted on two pairs of sister taxa with contrasting mating systems: the autogamously selfing Clarkia exilis and its predominantly outcrossing progenitor C. unguiculata and the autogamous Clarkia xantiana ssp. parviflora and its outcrossing progenitor C. xantiana ssp. xantiana. We examined variation within and covariation among maternal families in three populations of each taxon with respect to the age at first flower, the rate of successive flower production and the number of days between bud break and anther dehiscence and stigma receptivity within individual flowers. Based on phenotypic divergence between sister taxa, bivariate regressions, correlations among maternal family means and analysis of covariance (ancova), we did not find unilateral support indicating that genetic constraints govern the joint distribution of floral and whole-plant traits.